The optimism surrounding aid for trade (AfT) led scholars and practitioners to probe its link with trade performance of aid-recipient countries in Africa. In the absence of formal evaluation guidelines, most previous studies, using aggregate data, have looked into the impacts of AfT on exports and imports and found results consistent with the stated objectives of AfT. The present study investigates the nature of the link for the case of African countries using disaggregated AfT data from China and OECD member countries. The results show that flows of OECD aid to all sectors and to economic infrastructure have increased both Africa's imports from and exports to OECD countries. This finding also holds the various commodity group. The results for the components of AfT from OECD countries are mixed, with AfT for 'trade education and training' the only component found to improve net-exports. In the case of China, the results are weak, but suggest that Chinese AfT flows to Africa have played little role in Africa's trade with China, with infrastructure and economic size of African countries being more important.
Introduction
With the World Trade Organization (WTO)'s Doha Development Round negotiation stalled for over a decade now, world leaders are looking for a way to either revive the negotiation or to maintain the status quo under previously negotiated terms. Even maintaining the status quo has become challenging, as the voices of those countries arguing that gains from trade have been benefiting only well-positioned countries become louder. To this effect, those well-positioned countries have responded by offering more aid money to support trade in addition to preferential trade deals that favor African countries (Collier and Venables, 2007) . But this time, at least since 2002, the aid money has been officially directed to countries with low projected gains from trade. As a result, aid for trade (AfT thereafter) was born with the prime objective to improve developing countries' standing through financing trade-related infrastructure, institutions, and regulatory and policy reforms, which are believed to facilitate trade and ameliorate the effects of suspected trade roadblocks.
As the idea of AfT took center stage at many international meetings, scholars have started to raise even more critical questions, including whether this additional and targeted aid money, in fact, improved trade performance of developing countries in general and African countries in particular. Since then, starting with the initial reports on descriptive analysis (UNECA, 2011; OECD/WTO, 2011) and policy implications (Hallaert, 2010; Stiglitz and Charlton, 2006; Hoekman and Prowse, 2005) , the literature on this phenomenon has been burgeoning. Subsequent studies (as discussed below) subjected the official claims of AfT to empirical tests as recipient countries rush to take advantage of these new channels of aid flows.
The present study builds on previous studies to expand the coverage and depth of the AfT analysis to shed light on the long-term implications of AfT on African countries' trade performance. Specifically, the study contributes to the literature in four ways. First, it looks into not only overall AfT flows but also individual components of AfT in order to pinpoint the different channels that best improve trade performance. Second, it uses bilateral trade flows between donors and AfT recipient countries to analyze the perceived special trade partnership between donors and AfT recipients vis-a-vis non-donor trading partners. Third, it employs disaggregated trade flows by broad commodity groups (raw materials, consumer goods, intermediate goods, and capital goods) to investigate how AfT affects trade in each commodity group and hence diversification. Finally, the study examines the differential impacts of AfT from China and OECD in order to draw implications for policy-makers in Africa.
We have organized the remaining sections of the study as follows. The next section presents a brief literature review focusing on previous studies on Africa. Section 3 discusses the methodology and presents some description of the datasets. Section 4 is devoted to a discussion of the results, while the last section concludes and draws policy implications for African countries.
Literature review
The theoretical basis for the AfT initiative can be traced back to theories ranging from trade to political economy. Trade and growth theories suggest that trade can be an engine of growth. However, institutional economics claims that good institutions are necessary to generate gains from trade. As such, AfT must be targeted to improving institutions that are likely to increase gains from trade. Theories of political economy present a different perspective, in that donors may have their national interests in mind (and perhaps out of feelings of guilt) in attempting to help improve the trade performance of aid-receiving countries. As to which theory carries the best reasoning for the AfT flow is an empirical question. The present study will address the claims of the last two theories (i.e., the role of institutions and the political economy view of aid for trade).
Empirically, following praises and policy implications of the aid for trade initiatives (Hallaert, 2010; Stiglitz and Charlton, 2006; Hoekman and Prowse, 2005) , both the interest and empirical scrutiny of the aid for trade phenomenon grew exponentially in recent years. In fact, the Australian Economic Review devoted its entire issue of March 2006 to the analysis of trade and aid, although the focus of the volume was broader than the issue of AfT. Suwa-Eisenmann and Verdier (2007) present an excellent literature survey of the overall link between aid and trade, including the recent theoretical and empirical literature on AfT. Similarly, the World Economy devoted its 2014 issue to this topic. In that issue, and present an introduction to the special issue and an excellent survey of recent studies on the topic, respectively. note that, despite increased interest from scholars and policy makers, there is no clear guideline on how to evaluate and measure outcomes of AfT. To provide a framework, construct Fig. 1 as a guide for our understanding of the various channels through which AfT affects trade cost in aid-recipient countries. Fig. 1 presents the different channels through which aid for trade affects the volume and diversification of trade. At the center of the flow chart there is trade cost that AfT is expected to reduce so as to increase trade volume and diversification. As can be seen from the flow chart, AfT affects mainly three of the channels that relate to trade costs, which in turn affect trade performance of aid-recipient countries. These three channels are hard infrastructure (roads and other means of transportation and communication), behind-the-border policies (or "soft" infrastructure (i.e., institutional facilities)), and border-related costs. As to which of these channels play a significant role remains an empirical question. Although the AfT component categories in the dataset do not directly match the classification indicated in the chart, the detailed OECD aid flow data is the best available dataset to investigate this issue. Most previous studies follow one or more components of these three channels to evaluate AfT in aid-recipient countries around the world. Most of the questions surrounding this issue focus on the link between AfT and exports of aid-recipient countries. In their study Cali and te Velde (2011) ask the question: Does aid for trade improve trade performance? They assess the impact of different types of aid for trade flows on the economic environment of aid-recipient countries. They find that aid for trade facilitation 1 reduces the import cost and time. In addition, they look at the differential impacts of aid that went to infrastructure (hard infrastructure) and capacity building (soft infrastructure). Their results suggest that aid for infrastructure had a significant impact on total exports, while aid for capacity building had no significant impact. The flow of aid to capacity building referred to in their study is the aid money that donors allocate for trade education, training, policy regulation, as well as trade policy and administrative management. As will be discussed below, the results of the present study agree with some (hard infrastructure component of AfT) of these findings.
Other studies raise even more specific concerns, including: Does aid for trade improve export expansion (Wagner, 2003; Portugal-Perez and Wilson, 2012) and specifically manufactured exports (Iwanow and Kirkpatrick, 2009) ? One of the studies that closely resembles the approach adopted in the present study is Helble, et al. (2012) , in which the authors quantify the impact of one component of aid for trade on bilateral trade flows. They find that aid for 'trade facilitation' enhances the trade performance of recipient countries, in that a 1% increase in assistance to trade facilitation could generate an increase in trade by about US$415 million. They show that the effect of aid directed to the trade facilitation category seems stronger both in statistical significance and in magnitude, with a particularly high impact on aid-recipient's exports. Although their data covers only trade flows until 2005, that study relates closely to the present study, in that both studies use data that link bilateral aid to bilateral trade. As will be discussed below, however, the results of the present study do not support Helble, et al. (2012) 's findings regarding the role of aid for 'trade facilitation'. Difference in data coverage may be one reason for the difference in the two findings.
After criticizing previous studies concerning both methodology and lack of focus, Vijil and Wagner (2012) proposed to test the channels through which AfT can affect trade performance. Specifically, they identified the infrastructure (aid for economic infrastructure) and institutions (aid for trade policy and regulations) channels through which aid for trade money could manifest significant impact on trade performance of aid-recipient countries. Their results indicate that a 10% increase in aid for infrastructure commitments led to an average increase in the exports/GDP ratio of an aid-recipient country by 2.34%, whereas aid for institutions (through aid for trade policy and regulations) had no significant impact. They concluded that aid for trade money should be channeled through economic infrastructure to improve recipient countries' trade performance. Note that Vijil and Wagner (2012) used commitment data (as opposed to disbursement) and picked only one component each for hard infrastructure and institution channels. The present study attempts to improve on their work and uses disbursement numbers as well as several components from each channel.
One can conclude that the findings from previous studies support the idea that aid for trade, in most cases, has achieved its intended objectives of promoting trade. In the present study, we argue that an overall increase in trade volume is not enough for developing countries to attain sustainable growth that seems so much linked to global trade. For a sustainable gain from trade, a country needs to expand and diversify both imports and exports. In the case of exports, diversification should be from the traditional commodity exports to intermediate to manufacturing goods exports; for imports, diversification from final consumer goods to intermediate and semi-processed goods, as well as from dependence on few regional or international partners to diverse partners. As such, we look into the impact of aid for trade on imports and exports of four commodity groups for aid-recipient countries in Africa.
Similar studies for the case of African countries are very limited. The exceptions include Iwanow and Kirkpatrick (2009) and Leyaro (2009, 2010) , which looked into the impact of trade on manufactured exports in Africa and on Africa's trade (export) competitiveness, respectively. In fact, Karingi and Leyaro (2009) also examined the effects of AfT (and its components) on export diversification and other competitiveness and growth performance indicators. Their results suggest that AfT has helped address capacity constraints, reduced trade costs, promoted export diversification, and improved Africa's competitiveness in the world economy. However, the study looked at only the export side of trade. 2 Moreover, the export diversification index used was not generated at bilateral trade flow levels and, as a result, could not capture the donor-recipient trade link often affected by the aid for trade. Iwanow and Kirkpatrick (2009) have looked at the role of AfT on manufactured exports from 124 countries with a focus on 25 sub-Saharan African countries. They examined the role of trade facilitation (measured in terms of the number of documents, time and cost required to clear exports or imports) and infrastructure (measured as a combined index from mobile subscription and road density). Their data coverage is too short (only from two years, 2003 and 2004) and too close to the launch of the AfT initiative to uncover any significant impact of the AfT initiative. In addition, the study does not explicitly account for the role of the major AfT components. Although it covers a large number of sample countries from Africa, the findings are not comparable to the results of the present study.
Most recently, using firm level data and detailed sector components of trade facilitation covering 2010-2016, Seck (2016) reported a positive impact of trade facilitation on both African imports and exports. The study found further that exports tend to be more responsive than imports, suggesting a favorable short-term adjustment of the balance of payments. However, Seck did not separate out Africa's main trade partners, such as OECD and China. Nor did that study sufficiently cover AfT economic governance components such as policy and administrative management or education and training.
The aim of the present study is to build on these previous studies and to expand the coverage and depth of the empirical analysis. The study aims to empirically analyze the link between both imports and exports of donors to each aid for trade component. Also, for the purpose of comparison, it will present separate results for two major groups of donors: OECD and China, in order to contribute to the ongoing debate in Africa with respect to the differential trade impacts of Western and Eastern donor countries.
Methodology and data
Most studies discussed above adopted the gravity model to estimate the impacts of AfT on trade and trade performance indicators. Notwithstanding its shortcomings, the gravity model has become a popular technique for investigating the determinants of cross-border movements of goods, services, factors, immigrants, tourism, etc. 3 Even though most studies estimate variants of augmented gravity models, there are two key issues that make most gravity model estimations different. The first is how the gravity model is augmented to suit specific questions without missing out on relevant variables that should be included in most trade equations. The second is on the estimation technique(s) adopted to generate the coefficients of interest. Most studies include the traditional gravity model control variables: history, language, economic size, access to a port, distance, etc. Some studies often do not include explicit measures of trade barriers, which are among the key determinants of trade flows, either due to lack of data or to the assumption that other control variables may account for these trade barriers. To overcome some of these issues, we use Generalized Least Squares (GLS) for estimating the augmented gravity model.
The following gravity equations are estimated for exports and imports, respectively 4 :
The dependent variables, X ijt k and M ijt k , represent the export and import flow variables by country (i), commodity group (k), trading partner (j), and year (t). The key explanatory variable is the aid for trade flow to sector c from donor (trading partner) j to country i in year t (AfT jit c ). The other explanatory variables are control variables (R it ), including economic size, infrastructure, and trade barriers; α it , and ϑ it account for unobserved country and commodity characteristics. We have used Gross Domestic Product (GDP) and Gross Domestic Product per capita (GDP per capita) to approximate economic size and market potential or purchasing power. For infrastructure, we have employed combinations of the following indicators: mobile phone subscriptions, total road networks, road density, and paved roads. We have used these indicators (and their combinations) alternatively to check for the robustness of the results and to compare our results with those of previous studies. The combined infrastructure measure is the sum of mobile phone subscription, road network, and road density. However, since the combined index has a high correlation coefficient (over 0.6) with GDP, we reported results from an infrastructure index that includes only the road network and road density. To incorporate the cost of trade, we included three proxy variables: cost to import, cost to export and share of tariff lines with international tariff peaks. To account for variations in the prices of imports and exports over time, we have employed the real exchange rate, together with a year dummy variable to account for a time trend. The traditional gravity equation variables are retrieved from CEPII's database (Head et al., 2010; Head and Mayer, 2013) ; the control variables include distance, language, and colonial ties of trading partners. Table A1 in the Appendix provides a detailed description and sources of data for each variable.
Adding the above equations over commodity group k, we first estimate equations for all commodities combined. The aggregated equations are estimated with overall exports (X ijt ) and imports (M ijt ) for each aid for trade component (AfT jit c ).
To estimate these four Eqs.
(1)-(4), we have created two datasets: OECD-Africa and China-Africa. For both datasets, the sources of all variables are the same except for the AfT flow variables. Our datasets combine information from the UNCOMTRADE 5 and the World Integrated Trade Solution (WITS) databases for trade flows, and Trade Analysis and Information System (TRAINS) database for tariffs, as well as the World Development Indicators (WDI) for GDP, infrastructure and costs of trade variables. These datasets are merged with the OECD aid flow data (OECD-Africa) and with Chinese aid flow data (China-Africa) to create the two datasets.
The OECD aid flow data is drawn from the Credit Reporting System (CRS) of OECD aid flow statistics, whereas the Chinese aid flow data is drawn from a similar data compilation by Strange et al. (2013) . We have selected six sectors that fall into the category of major aid for trade components. These sectors are: economic infrastructure, production sector, trade policy and regulation (which includes trade policy and administrative management, trade facilitation, and trade education and training).
For the case of China, the sectors of aid flow are not as detailed as the OECD aid data; however, we have selected five comparable sectors: Transport, communication, health, trade and tourism, and education sectors. For the OECD-Africa dataset, separate regressions are run to examine the impact of each aid for trade component on trade flow. For the China-Africa dataset, due to a limited number of observations for individual AfT components, separate estimation was not possible. Instead, components are aggregated in order to create aid flow to all sectors, aid to trade-related sectors 6 , and aid flow for trade and the tourism sector. For both datasets, the period of analysis runs from 2002 to 2012. Although the WTO announced the official launch of aid for trade in 2005, there were bilateral and multilateral AfT flows, at least since 2002.
After combining the different datasets, we have two panel datasets. For the OECD-Africa dataset, we end up with 50 African countries, 27 donor OECD countries, and four commodity groups over 11 years, whereas for China-Africa dataset, there is only one donor (China), but all other dimensions remain the same. The panel nature of the combined datasets dictates the use of panel data estimation technique. To choose a specific panel estimation technique, the nature of the sample countries is also important to note. There are two issues often raised in the estimation of panel macro data in the context of African economies: heteroscedasticity and reverse causality. Although several previous studies ignored at least one of these estimation issues, we attempt to address both in this study.
African countries are very diverse and as such heteroscedasticity may be a problem (Lemi, 2010) . The standard (fixed and random effects) panel data estimation techniques may not account for this problem. In this study, the generalized least squares (GLS) method is used to correct for heteroscedasticity, with the variance-covariance matrix of the error term structured so as to have varying variances across countries.
The other issue that often arises in the estimation and analysis of the impact of AfT on trade flow is the possible reverse casualty between AfT and trade flow. The idea is that, if aid for trade money is targeted to go to those sectors, which are either in trouble or with a proven record of success, aid for trade is, in fact, determined by trade volume. As such it may not be convincing to assume a unidirectional relationship between the two variables. Ferro et al. (2014) addressed this issue using an approach that differed from the traditional instrumental variables technique; that is, they used AfT flow to the service sectors of a recipient country to assess the impact on a downstream manufacturing sector. An alternative approach is to estimate AfT flow as well as the trade flow equations simultaneously using the three-stage least square (3SLS) estimation technique. In the absence of AfT flow to the service sector, the latter approach is often used to effectively account for reverse causality. Following estimation of the trade flow equations, we estimated trade flow and AfT equations simultaneously both for OECD-Africa and China-Africa.
Before presenting results of our estimation, we first highlight the descriptive statistics of the key variables. Summary statistics (not reported here) reveal that the US, Germany, France, and the UK are the major donors of African countries in terms of aid flow to all sectors. For these countries, the average OECD aid flow per year ranges from 20-80 million USD between 2007 and 2012. Regarding and exports of raw materials from OECD have shown some sign of a slowdown. This slowdown may be due to a shift in trade partnership from OECD countries to China or other emerging economies. Fig. 3 shows that the trade balances between African countries and China are quite large; the trends are also generally in favor of China. African countries export raw materials but import both consumer goods and capital goods from China. The transaction in intermediate goods is a two-way flow, though, where African countries seem to be actually catching up with China. Fig. 4 presents a scatter plot for the imports and exports of African countries with China for the year 2012. For countries above the 45-degree line, China's imports are more than exports. Resource rich countries like Angola, Libya, Congo (Republic), Congo (Dem. Republic), and Sudan fall into this category. The relatively high-income countries like South Africa, Egypt, Nigeria, and Algeria (below the 45-degree line) import more than they export to China.
A similar diagram for the United States' imports and exports is depicted in Fig. 5 . The U.S. is selected as a representative 7 country for OECD in order to draw a comparable graph with that of 7 There are two main reasons for the selection of US to represent OECD countries. First, unlike OECD countries in Europe, the US has no colonial relation with African countries and hence the graph can provide a comparable depiction of mostly market-driven trade flow as that of China. Second, given the wide variation among OECD countries in their dealings with African countries, it would be difficult to get most countries on the figures (with a reasonable scale factor) if we try to plot average figures for all OECD countries combined. This has prevented us from comparing China and OECD directly. However, the figures for the US provide us with a rough approximation of the OECD countries' trade and aid flow to Africa. China. It should be noted that US imports from African countries are partly driven by the Africa Growth Opportunity Act (AGOA). The countries from which the US imported more than it exported to (those above the 45-degree line, including Nigeria, Angola, Mauritius, Chad, Lesotho, Madagascar, and Cote d'Ivoire) are among the top beneficiaries of AGOA at least until 2012. The list of countries to which the US exported more than it imported from is a mixed bag. On the one hand, there are high income countries (like Egypt, Morocco, Ghana, and South Africa) that can afford importing from the US, and on the other hand, there are those relatively poorer western African countries with limited potential to export to the US but end up importing from the US due to proximity (like Benin, Mauritania, Gambia, Guinea-Bissau).
There seems to be a divide among African countries in terms of who gets aid and who trades with China, according to the data for the year 2012, as depicted in Fig. 6 . On the one hand, there are those countries that deal with China both in terms of trade and aid including Ghana, Nigeria, Ethiopia, Kenya, Zimbabwe, Congo Republic and Egypt. On the other hand, countries including Angola, South Africa, Libya, Algeria and Congo Democratic Republic, seem to have only trade relations with little or no aid flows. Of the six fastest growing African economies in recent years, five (Nigeria, Ethiopia, Chad, Mozambique, and Rwanda) are below the 45-degree line (receiving more AfT from China than their trade volume), but with a significant amount of trade. Angola is the other fast growing economy with little aid flow from China but with the largest trade flow among sample countries.
For the case of United States, there is no such clear distinction within African countries; nevertheless, for certain eastern African countries (Kenya, Tanzania, Ethiopia and Uganda), although they received aid more than their share of trade (as these countries lie below the 45-degree line on Fig. 7) , their trade transactions with the US are either at or above majority of the countries in the sample. On the opposite side of the line are the five largest economies in Africa (South Africa, Nigeria, Egypt, Algeria, and Morocco) that trade more with the US compared to the amount of aid for trade they received in 2012. It is no surprise that these largest economies trade more with the US, and for some of them (South Africa and Nigeria) the flow of AfT is not insignificant. The majority of the rest of the sample countries received very little or no aid for trade from the US, though they seem to show significant trade with the US.
Tables 1-5 present results from the regression of OECD-Africa and China-Africa AfT flows to all sectors on aggregate and for major sectors. In each table, there are five to eight different specifications for both imports and exports that successively add different components of aid for trade variables. Table 1 provides results for three of the AfT components and coefficients for the control variables for OECD-Africa dataset. Table 2 reports similar results for the case of China. Tables 3 and 4 present similar results by commodity groups (i.e., UNCTAD's Commodity groups) for OECD and China, respectively. Table 5 reports results for the four major components of AfT specifically targeted to promote and facilitate trade for OECD countries. Table 6 presents condensed results for endogeneity robustness checks both for OECD-Africa and China-Africa datasets.
Results and discussion
Regarding the role that AfT plays in affecting Africa's trade performance, the results reported in these tables support the idea that aid for trade from OECD countries has improved trade performance of African countries, whereas for China the evidence is, at best, mixed. Specifically, OECD countries' aid for trade to all sectors has increased Africa's imports from and exports to OECD countries during the sample period. These results hold for both imports and exports of all commodity groups combined (Table 1) and for each commodity group with few exceptions (Table 3) .
The preferential trade agreement between the EU and Africa [i.e., Everything But Arms (EBA)] as well as between the US and Africa [African Growth Opportunity Act (AGOA)] may have played a role in the strong link between trade and aid for trade. In fact, OECD countries might have factored in the market access advantages that African countries are receiving through EBA and AGOA when reporting their aid for trade flow to Africa. On the other hand, China has no known region-wise economic integration package that opens Chinese market for African products; most of the agreements between Africa and China ostensibly aim at increasing Chinese imports from Africa and increasing Chinese exports to Africa without any concerted effort that targets an increase in trade through aid for trade. As such the results for the case of China's aid for trade flow show no significant impact on the flow of trade both at the aggregate level (Table 2 ) and commodity group level (Table 4 ).
Similar to aid to all sectors, aid for trade directed to economic infrastructure 8 has had positive and statistically significant effects on Africa's imports from and exports to OECD countries. This is in line with Vijil and Wagner (2012)'s findings that show a positive and significant impact of aid to 8 The correlation between the aid money that went to economic infrastructure and the infrastructure variable (or road network or combined variable) is below 0.12. This low correlation gives us confidence to use both variables in a specification. economic infrastructure on exports of aid-recipient countries. Aid money that went to the production sector has, however, had an effect only on Africa's imports from, rather than exprts to, OECD countries. Interestingly, all the aid variables appear to exert greater respective effects on Africa's imports than on Africa's exports, suggesting that OECD aid for trade flow tends to negatively affect Africa's trade balance. These findings support the political economy view that aid money promotes imports from (more strongly than exports to) donor countries, in line with the national interests of donor countries.
For the case of China, in addition to aid to all sectors, two other aid for trade componentsaid to trade-related sectors and aid to trade and tourismare used in separate specifications. The results for China are a bit different from those of the OECD countries, in that the impact of Chinese aid for trade on Africa's trade performance is statistically insignificant, although most of the coefficients on the control variables have the expected signs (see Table 2 ). This lack of significance could be due to the quality of the data used in our estimation.
The variable that controls for economic size (GDP) has the expected positive sign for most of the specifications both for OECD and China. That is, African countries with larger economic sizes tend to trade more with OECD countries as well as with China. This result is in line with the construction of the gravity model, where economic mass is one of the predictors of trade between countries. The impact of GDP per capita (a measure of purchasing power or market potential) is mixed, though. Overall, the results suggest that African countries with higher GDP per capita tend to export more (especially to OECD countries) and import less (especially from China). This result is in agreement with the notion that, as countries become richer, they build capacity to export more to bigger and lucrative markets (like OECD) and also produce previously imported products locally and as a result end up importing less. The recent experiences of most Asian countries (like China) seem consistent with this evidence.
The other gravity equation control variables also have the expected signs. Among the control variables (for OECD-Africa specification), colonial tie plays a significant positive role in promoting trade between OECD countries and Africa. The trade flows between an OECD country and their former African colony have been, on average, about ten times larger than trade between countries without such colonial link. Having a common language increases trade between African countries and their OECD donors, on average, by a factor of 2 compared to trade between countries without a common language. For both variables, the coefficient for Africa's imports is larger than Africa's exports. A distance between trading partners has the expected negative sign for Africa's imports from OECD countries but does not seem to influence Africa's exports to OECD countries. However, the role of distance for trade between African countries and China is contrary to expectations, which may be due to the type of products traded; presumably, Africa's exports of natural resources to China may be at longer distances given the natural locations of resources and China's increased demand for these resources.
The coefficients of costs-of-trade variables have the expected negative signs and are significant for Africa's imports from OECD countries. That is, a higher cost to import lowers African countries' imports from OECD countries. Cost of export does not seem to affect Africa's exports to OECD countries. However, the variable that proxies the degree of trade barriershare of tariff lines with international peaks (tariff rates that exceed 15%) -has an unexpected positive sign on its coefficient. That is, contrary to expectation, for an African country with a higher share of tariff lines with international peaks, that country's imports from OECD countries are higher, but it has an insignificant impact on the country's exports to OECD countries. To put this in perspective, it is important to note that as of 2015, on average, about 30% of imported products (ranging from 10% for Egypt to 54% for Ethiopia) fall into the category of having tariff rates that exceed 15%. This is a significant amount of trade, and perhaps these products are some of the essential goods that African countries import from OECD countries. African governments may have targeted these products to generate higher tariff revenues. Another possible explanation of this finding is that, as African governments try to protect more industries under a renewed industrial policy initiatives, products that fall under this category might have increased during the study period. For the case of China, though, neither cost to export (import) nor share of high tariff lines seems to affect Africa-China trade flows. Similarly, the coefficient on the infrastructure variable exhibits another stark difference in terms of its impact on Africa's imports and exports from both trading partners -OECD and China. African countries with a better infrastructure network import significantly more from both OECD countries and China. The coefficient for China is about ten times larger than that of OECD, which implies that as African countries expand their infrastructure network, they tend to import proportionally more from China than from OECD countries. As alluded to above, one possible explanation often discussed in the political economy of trade is the notion that donor countries often insert conditions in loan/aid agreements that benefit imports from their countries. Since donors (through aid and/or loan) finance the majority of the infrastructure projects, it is possible that the condition attached to aid/ loans to finance these projects may have been tied to importing materials from donor countries. For the case of China, this condition is clearly stated in their project financing negotiation package (Bräutigam, 2011) . Thus the result supports the political economy view of aid and trade relation among donors and aid-recipient countries. The impact of infrastructure on Africa's exports to both OECD and China is, however, insignificant 9 . Once the total imports and exports are disaggregated into commodity groups, the sign on the infrastructure coefficient changed slightly both for exports and imports of the different commodity groups (see Table 3 ). 9 These results hold under various alternative specifications, including dropping trade in fuels and minerals as well as dropping North African countries, Nigeria, and South Africa from the sample. We have also tried a composite infrastructure indicator following Iwanow and Kirkpatrick (2009) by adding mobile subscription, paved road, road density and total road network, the result for the infrastructure indicator remains positive and significant for Africa's imports from OECD and China, but negative and significant for Africa's Exports to OECD countries. However, since this composite infrastructure indicator is highly correlated with the GDP of a country, we have not reported those coefficients here. Tables 3 and 4 report results for the four commodity groups using UNCTAD's classification. For the OECD-Africa case, trade in nearly all of the four commodity groups (raw materials, consumer goods, intermediate goods, and capital goods) has increased as a result of aid for trade flows to all sectors (Table 3 ). The coefficients for Africa's imports of consumer goods (almost 20% for every million dollar AfT flow), intermediate goods (over 13% for every million dollar AfT flow) and Africa's exports of raw materials (almost 13% for every million dollar AfT flow) are bigger than the coefficients for the other commodity groups. These results support the view that the trade targeted aid money has achieved its stated objectives of not only promoting trade in traditional commodities but also in capital and intermediate goods from Africa (with the exception of Africa's exports of intermediate goods). Another bright spot for Africa's exports is that the coefficient on infrastructure is positive and significant for consumer and capital goods. Unlike the weak impact of infrastructure on total exports, the impact on commodity groups is promising. That is, African countries with better infrastructure tend to export more consumer and capital goods to OECD markets, with favorable implications for their trade balances.
For the case of China, again, AfT had little impact on both imports and exports of most commodity groups. The exception is Africa's imports of consumer goods from China, where AfT from China had an unexpected negative effect (Table 4 ). Although this helps to reduce trade deficits for African countries, this is not the intended objective of AfT from China. As such, AfT from China has not attained the stated objective, as it had no meaningful impact to promote Africa's trade with China. Table 5 presents similar results, as in Table 1 , for OECD-Africa and for four AfT components i.e., trade policies and regulation, trade policy and administrative management, trade facilitation, and trade education and training. The results show that aid money disbursed for 'trade policy and regulation' (often labeled as aid for institutions) as well as 'trade policy and administrative management' have helped to increase Africa's imports from OECD countries. However, aid for 'trade education and training' has had a positive and significant effect on Africa's exports to OECD countries. Thus, in line with the Cali and te Velde's (2011) study on capacity building, this AfT component meets the objective of increasing African countries' exports to OECD countries. However, our results do not support Vijil and Wagner's (2012) findings that AfT allocated for soft infrastructure and institutions (i.e., 'trade policy and regulation' as well as trade policy and administrative management) increases Africa's exports to donor countries. In fact, contrary to their findings, our results suggest that these components of AfT from OECD countries have promoted Africa's imports from OECD countries rather than African exports to these countries.
Aid for trade flow allocated to 'trade facilitation' (for simplification and harmonization of customs procedures) had unintended effects both from African countries' and donors' stated objectives. 'Trade facilitation' had a significant negative effect on Africa's exports to OECD countries, and no effect on Africa's imports from OECD countries. Thus our findings do not support Cali and te Velde (2011)'s results that show a positive effect of aid for 'trade facilitation' in lowering import costs, or Seck's (2016) reported positive effect on African exports. Perhaps this aid money, at least in the early stages, went to simplification and harmonization of customs procedures that imposed additional standards and procedures for African exporters. As a result, it ended up lowering Africa's exports to OECD countries initially, that is, before the positive impact reported by Seck (2016) , whose sample period was 2010-2016, compared with 2002-2012 for the present study.
Interestingly, there is little change in either the sign or magnitude of the coefficients of the other control variables, including -GDP, GDP per capita, infrastructure, cost of exports (imports), common language and colonial ties -in the specifications reported in Table 5 as compared to results reported in Table 1 above.
Finally, we report results from our robustness tests. There is a concern that the AfT variable itself is endogenous. Our main findings so far rely on the presumption that there is only one-way causality from AfT to trade. In an attempt to show the robustness of our results, we have estimated a system of structural equations for the full sample for both OECD-Africa and China-Africa datasets. In one of our specifications, imports and aid for trade variables are considered as endogenous, whereas in another specification exports and aid for trade variables are considered as endogenous. Table 6 presents condensed robustness test results for both OECD and China.
These results suggest that there is no reverse causality from either exports or imports to AfT flow for OECD-Africa, which gives further confidence to the findings reported above. There is only one-way causality from AfT to trade flow. For the case of China, there is also no reverse casualty from Africa's imports to China's AfT; however, the value of Africa's exports seems to affect the amount that China gives for AfT. In fact, in Tables 2 and 4 above, we could not detect any impact of AfT on Africa's exports to China. This finding may be in line with the argument (Bräutigam and Gallagher, 2014) that China is undertaking bartering in commodity imports from Africa. That is, Chinese imports from Africa (or Africa's exports to China) are financed by building infrastructure in exchange for Chinese imports, but not through the flow of aid for trade per se. Overall, then, these robustness tests strengthen our findings reported above.
Conclusions and implications
The aim of this study has been to contribute to the ongoing debate and the literature on the role of aid for trade on African countries' trade performance and diversification. Given the recent surge in trade with China, in addition to trade with OECD countries, the present study has used disaggregated aid and trade flow datasets to investigate impacts on Africa's trade with the two major trading partners, i.e., OECD countries and China. Considering China and OECD countries as both donors and trading partners, this study has provided comparative evidence on the role of aid for trade in trade flows.
The results of this study show that OECD countries' aid for trade has increased both Africa's imports from and exports to OECD countries. However, the results for the case of China are weak and suggest that Chinese aid for trade to Africa has played only a limited role in influencing Africa's trade flows, particularly Africa's exports to China. For China, infrastructure and economic size of African countries are more important than aid for trade. Specifically, the results show that flows of OECD aid to all sectors and to economic infrastructure have increased both Africa's imports from and exports to OECD countries. This result also holds by commodity group. Other variables additionally played significant roles. For example, as infrastructure coverage expands, African countries tend to import more both from OECD countries and China.
In terms of the various components of aid for trade flows, our findings suggest that only OECD aid for trade that went to education and training (a proxy for capacity building) increased Africa's exports to OECD countries. The other AfT components (economic infrastructure, trade policy and regulation, as well as trade policy and administrative management) increased only Africa's imports from OECD countries, thus implying deterioration of Africa's trade balance with OECD countries. This result seems to support the political economy notion of aid supply consistent with a donor's national interest.
Overall, it is safe to conclude that the majority of the aid for trade that went to African countries during the study period had only moderate impacts on attaining the intended objectives of improving Africa's net-exports performance, with the exception of aid going to the 'trade education and training' component that improved Africa's exports to but not imports from OECD countries. An implication of these findings is that African countries should reevaluate all the components of AfT and ensure that they help in promoting African exports relative to imports. They can learn from the success of the aid for 'trade education and training', which has apparently been successful in meeting the expectations of the AfT in this regard. Roads, total network (km) (Total road network includes motorways, highways, and main or national roads, secondary or regional roads, and all other roads in a country.)
Appendix

WDI (International Road Federation, World Road Statistics and electronic files)
Cost to export/import (US$ per container) (Cost measures the fees levied on a 20-ft container in U.S. dollars. All the fees associated with completing the procedures to export/import the goods are included. The cost measure does not include tariffs or trade taxes.)
World Bank, Doing Business project (http://www.doingbusiness.org/).
Mobile cellular subscriptions (per 100 people) (subscriptions to a public mobile telephone service using 
